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Background. Hypodermoclysis, i.e., infusion of solutions into the subcutaneous tissues, is an alternative method for
hydration. The aim of our study was to describe the metabolic changes induced by hypodermoclysis of a glucose-saline
solution in elderly patients.
Methods. Twelve experiments were conducted in a random cross-over study, intravenous infusion (IV) vs subcutane-
ous infusion (SC), in 6 hospitalized patients (81.5 ± 9.8 years). The solution (1000 mL of 5% glucose solution
containing 4 g NaCl) was infused over 6 hours in fasted patients who remained in bed. Blood was sampled at-10, 0, 30,
60, 90, 120, 180, 240, 300, and 360 minutes for measurement of plasma concentrations of glucose, insulin, free fatty
acids, and (3-hydroxybutyrate. Plasma concentration of cortisol was analyzed only at T-10, TO, T180, and T360.
Results. The increases in glucose and insulin and the decrease in plasma concentrations of free fatty acids were lower
with SC infusion than with IV infusion. The decrease in (J-hydroxybutyrate plasma concentration was lower at T300 with
SC infusion than with IV infusion. The decrease in cortisol did not differ with the route. Plasma concentrations of all
compounds were similar at T360.
Conclusion. We conclude that hypodermoclysis of glucose-saline solution induced similar but smaller metabolic and
hormonal changes than the IV infusion.
HYPODERMOCLYSIS is the infusion of solutions intothe subcutaneous tissues. When drinking is insufficient
and the intravenous route is undesirable, a situation fre-
quently encountered in geriatric care, hypodermoclysis is an
alternate method for hydration.
This procedure was widely used in the early fifties, partic-
ularly in pediatric medicine (1,2). In 1951 accidents were
attributed to misuse of the technique: Peripheral vascular
collapse occurred, as a consequence of subcutaneous infu-
sion of large amounts of electrolyte-free solutions, leading to
a shift of extracellular electrolyte into the clysis site both in
patients with shock (3) and those without (4-6). Subse-
quently, disuse of the technique gave way to the intravenous
route. However, when correctly performed, hypodermocly-
sis provides undeniable advantages for the geriatric popula-
tion (7-9) including ease of administration, no risk of
venous thrombosis, low incidence of infection, and no need
of a prolonged immobilization. Most importantly the tech-
nique does not require resident medical staff, avoiding
potentially unneeded hospitalization of elderly patients.
Despite wide use of this technique for hydration, the
effects of subcutaneous infusion of glucose-saline solutions
on carbohydrate metabolism are to date unknown. The aim
of our study was to describe the metabolic and hormonal
changes induced by hypodermoclysis of glucose-saline solu-
tion in elderly patients.
METHODS
Subjects. — Six hospitalized elderly patients (5 women, 1.
man), aged 81.5 ± 9.8 years (mean ± SD, range: 69-93
years), were included in a random cross-over study compris-
ing intravenous infusion (IV) vs subcutaneous infusion
(SC). All the patients had been admitted at least 45 days
before experiments for rehabilitation after a bone trauma
which had required surgery. Patients with diabetes, obesity,
fever, and hemostatic disturbance were excluded. The pa-
tients or their representatives gave informed consent, and
our study was in accordance with the ethical standards of the
Committee on Human Experimentation of our hospital.
Procedure. — Patients had fasted for 12 hours and re-
mained in bed from the start (8 a.m.) to the end of each
experiment (2 p.m.). The IV and SC infusions were sepa-
rated by a 7-day period. The IV infusion was administered
into a forearm vein. Hypodermoclysis was administered into
the anterior wall of the abdomen. We used a 22-gauge steel
needle to infuse 1000 mL of 5% glucose solution containing
4g NaCl over 6 hours.
A forearm vein was catheterized for blood sampling at 10
minutes before starting each experiment (T-10), at the start
of each experiment (TO), and 30, 60, 90, 120, 180, 240, 300
and 360 minutes after the start of each experiment (T30,
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T60, T90, T120, T180, T240, T300, T360). The catheter for
IV infusion was inserted into a vein of the controlateral
forearm (4 patients) or at least 10 cm above the punctured
vein in the same forearm (2 patients).
The following plasma concentrations were measured: glu-
cose (BioMerieux, Marcy-l'Etoile, France), insulin (Phade-
seph Pharmacia, Upsala, Sweden), cortisol (Behring, DPC
Los Angeles, USA), free fatty acids (Boehringer, Mann-
heim, Germany), and (3-hydroxybutyrate by the technique of
Williamson et al. (10). Plasma concentration of cortisol was
analyzed only at T-10, TO, T180 and T360.
The statistical analysis was performed by using a
Wilcoxon test for paired values. Data are presented as mean
± SEM.
RESULTS
The changes in plasma concentration of the different
compounds measured are shown in Figure 1. Increases in
glucose and insulin plasma concentrations were lower with
SC infusion than with IV infusion, but these concentrations
reached similar values at T300 and T360. The area under the
curve (AUC) from TO to T360 was lower in SC than in IV
infusions (AUC glucose: 2,365 ± 112 vs 2,585 ± 190,
mean ± SD,p < .03 and AUC insulin: 25,136 ± 12,180 vs
37,548 ± 25,566, mean ± SD,p< .03, SC vs IV infusions
respectively). The decrease in plasma concentration of free
fatty acids was lower (from T180 to T300) with SC infusion
than with IV infusion. The decrease in P-hydroxybutyrate
was less pronounced with SC infusion than with IV infusion
but the difference was significant only at T300. The decrease
in plasma concentration of cortisol did not differ whatever
the route. Plasma concentrations were similar at T360 for all
compounds tested.
DISCUSSION
Our study described the changes in plasma concentrations
of the main compounds of carbohydrate metabolism when a
glucose-saline solution was administered either by intrave-
nous or subcutaneous route. Similar but smaller variations in
plasma concentrations of glucose, free fatty acids, insulin,
and cortisol occurred with SC infusion than with IV infu-
sion. However, plasma concentrations reached similar val-
ues 5-6 hours after the start of the infusions. The decrease in
plasma concentrations of P-hydroxybutyrate did not differ
whatever the route.
The frequency of dehydration and undernutrition in el-
derly patients and the problems encountered for administer-
ing fluids, electrolytes, and nutriments in such patients, both
by oral ingestion and intravenous infusion, emphasize the
advantages of hypodermoclysis in routine practice. The
classical method of hypodermoclysis involves the addition
of hyaluronidase in the solution container and in the subcuta-
neous infusion site. Hyaluronidase is known to improve
diffusion of a solution of NaCl in the subcutaneous tissue
and to decrease the delay of appearance of Na in plasma
(11). In the presence of hyaluronidase, the appearance in
plasma of tritiated water infused subcutaneously is as rapid
as appearance following IV infusion (12). The same effect
has not been demonstrated for glucose infusion. In our study
as in our practice (13), we did not use hyaluronidase.
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Figure 1. Changes in plasma concentrations of glucose, insulin, free fatty
acids (FFA), (3-hydroxybutyrate, and cortisol induced by IV infusion (O) or
SC infusion (•) of glucose-saline solution in 6 elderly patients. When not
presented, SEM was smaller than symbol. Statistical analysis was per-
formed using the Wilcoxon test for paired values. *p < .05.
M336 DARDAINE ET AL.
Therefore, our results suggest that glucose transfer from
subcutaneous tissues to plasma is delayed. Our study design
did not clarify whether the kind of molecule or the absence of
hyaluronidase or both accounted for the differences ob-
served. We did not evaluate changes in concentrations after
infusion withdrawal. Prolonging the study beyond 6 hours
would have led to much discomfort for our elderly patients.
We conclude that hypodermoclysis of a glucose-saline
solution induced similar but smaller metabolic and hormonal
changes than with IV infusion. Since hypodermoclysis is a
useful method for hydration and nutrition in many clinical
situations encountered in geriatric care and is without dis-
comfort, this procedure needs further investigation and de-
serves more widespread use. Similar studies could be con-
ducted in elderly patients to describe and to evaluate the
effects of subcutaneous infusion of drugs and amino acids .
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